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Amendments to the Claims : 

The following listing of claims will replace all prior versions, and listings, of claims in 
the application: 

2 1 . (Currently Amended) A two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection, comprising: 

a) a slab-shaped body; 

b) plural modified refractive index areas arranged periodically in the body, each 
having a refractive index different from that of the body; 

c) a waveguide formed by creating defects of the modified refractive index areas in a 
linear arrangement , the end of which is located on an end of the body ; 

d) a point-like defect formed by creating a defect of modified refractive index area or 
areas in the vicinity of the waveguide; and 

e) a first reflecting section provided at an end of the waveguide, and refl e cting at l e ast 
part of light with th e r e sonant wav e length of th e point lik e d e t e c t for reflecting light having 
wavelength equal to the resonant wavelength of the point-like defect by connecting another 
two-dimensional photonic crystal not transmitting light with the wavelength to the end of the 
body . 

22-24 (Cancelled) 

25. (Currently Amended) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 21, wherein the 
distance between the first reflecting section and the point-like defect is set so that the phase 
difference between light wife -having wavelength equal to t he resonant wavelength of the 
point-like defect and reflected on the point-like defect, and light with the same wavelength 
passing over the point-like defect and reflected on the first reflecting section is n. 
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26. (Currently Amended) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 21, wherein the 
distance between the first reflecting section and the point-like defect is set so that the phase 
difference between light with -having wavelength equal to the resonant wavelength of the 
point-like defect and introduced into the waveguide from this point-like defect, and light with 
the same wavelength and reflected on the first reflecting section is 0. 

27. (Currently Amended) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according claim 21, wherein a second 
reflecting section reflecting at least part of light with -having wavelength equal to t he resonant 
wavelength is formed at the end of the waveguide opposite to the first reflecting section. 

28. (Currently Amended) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 27, wherein the 
distance between the second reflecting section and the point-like defect is set so that the phase 
difference between light with the resonant wavelength in the point-like defect and introduced 
fi-om the second reflecting section side, and light with -having wavelength equal to the same 
wavelength, introduced fi-om the second reflecting section, reflected on the point-like defect, 
and further reflected on the second reflecting section is 0. 

29. (Currently Amended) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 21, wherein light 
with -having wavelength equal to the resonant wavelength of the point-like defect is totally 
reflected on the first reflecting section, and the ratio Qp/Qv is set in the range of 1.4 to 2.8 
where Qp is the coupling coefficient between the point-like defect and the waveguide, and Qv 
is the coupling coefficient between the point-like defect and the air. 
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30. (Previously Presented) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 29, wherein the ratio 
of Qp/Qv is set to 2. 

3 1 . (Currently Amended) A two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection, comprising: 

a) a slab-shaped body; 

b) two or more forbidden band zones provided in the body; 

c) plural modified refractive index areas provided in each of the forbidden band zones, 
each area having a refractive index different from that of the body, and periodically arranged 
in the body in a different cycle distance from each other in each of the forbidden band zones; 
and 

d) a waveguide formed by creating defects of modified refractive index areas in a 
linear arrangement in the respective forbidden band zones, and passing through all the 
forbidden band zones; 

e) a point-like defect created in the vicinity of the waveguide in each of the forbidden 
band zones; and 

f) a first refl e cting section provid e d at an e nd of th e wav e guide, and r e fl e cting at l e ast 
port of light with th e resonant wav e l e ngth of the point like def e ct, 

wherein, 

gf) a part of a waveguide-transmittable wavelength band in each of the forbidden band 
zone is not included in a waveguide-transmittable wavelength band of all forbidden band 
zones present on the- one side of th e first refl e cting s e ction from the forbidden band zone, but 
included in the waveguide-transmittable wavelength band of all forbidden band zones present 
on the other side opposite to th e first r e fl e cting s e ction from of the forbidden band zone; and 
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hg) the resonant wavelength of the point-like defect created in each of the forbidden 
band zones is included in the part of the transmission wavelength band. 
32. (Previously Presented) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 31, wherein the 
point-like defect is a linear donor-type cluster defect formed by rendering three adjacent 
modified refiractive index areas defective. 
33-34 (Cancelled) 

35. (Currently Amended) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boxmdary reflection according to claim ^31, wherei n the 
end of the waveguide of said one side is located on an end of the body, and another two- 
dimensional photonic crystal not transmitting light with -having wavelength equal to t he 
resonant wavelength of the point-like defect is connected to the end of the body. 

36. (Currently Amended) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 31, wherein, in the 
forbidden band zones except th e forbidden band zone to which th e first refl e cting section 
belongs, the distance between the boimdary with an^ -the adjacent forbidden band zone on flie 
first r e fl e cting s e ction said one side and the point-like defect provided in that forbidden band 
zone is set so that the phase difference between light wife -having wavelength equal to t he 
resonant wavelength of the point-like defect of the forbidden band zone and reflected on the 
point-like defect, and light with the same wavelength passing over the point-like defect and 
reflected on the boundary between the forbidden band zones or th e first r e fl e cting section is 7it 
and wh e rein, in th e forbidd e n band zon e to which th e first r e fl e cting section belongs, the 
distanc e along th e wav e guide b e tw ee n th e first refl e cting section and the point lik e d e f e ct 
provided in this forbidd e n band zon e is s e t so that th e phas e diff e r e nc e b e tw ee n light with th e 
r e sonant wavel e ngth of th e point lik e d e f e ct of the forbidden band zone and r e fl e ct e d on this 
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point lik e def e ct, and light with th e sam e wav e l e ngth, passing over th e point lik e def e ct, and 
r e fl e cted on the boundary botwoon tho forbidden band zon e s or tho first roflooting section, is 

37. (Currently Amended) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 31, wherein in th e 
forbidd e n bond zon e s e xc e pt th e forbidden band zone to which tho first r e fl e cting section 
b e longs, the distance between the boxmdary with afl -the adjacent forbidden band zone on ttie 
first r e fl e cting s e ction said one side and the point-like defect provided in that forbidden band 
zone is set so that the phase difference between light with the resonant wavelength of the 
point-like defect of the forbidden band zone, and introduced into the waveguide fi-om this 
point-like defect, and light with the same wavelength and reflected on the boundary between 
the forbidden band zones or th e first r e fl e cting s e ction, is 0 ; and wher e in, in th e forbidd e n 
band zon e to which th e first refl e cting s e ction b e longs, the distanc e in th e l e ngth of th e 
wav e guid e dir e ction b e tw e en th e first refl e cting s e ction and th e point like def e ct provided in 
a forbidden band zon e is sot so that tho phase diff e r e nc e b e tw ee n light with the resonant 
wav e l e ngth of th e point lik e d e f e ct of the forbidd e n band zon e , and introduc e d into tho 
waveguid e fi^om this point like d e f e ct, and light with th e sam e wavel e ngth and r e fl e cted on 
the boundary b e tw ee n th e forbidd e n band zon e s or th e first r e fl e cting s e ction, is 0 . 

38. (Previously Presented) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 31, wherein the ratio 
Qp/Qv is set in the range of 1 .4 to 2.8, where Qp is a coupling coefficient between the point- 
like defect and the waveguide in each of the forbidden band zones and Qv is a coupling 
coefficient between the point-like defect and the air. 
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39. (Previously Presented) The two-dimensional photonic crystal optical 
multiplexer/demultiplexer using boundary reflection according to claim 38, wherein the ratio 
ofQp/Qvis set to 2. 

40. (Cancelled) 



